A novel method for monitoring the cytosolic delivery of peptide cargo.
The intracellular delivery of a diverse array of cargos can be mediated by conjugation to cell-penetrating peptides (CPPs). To date, delivery of cargos into the cytosol via CPPs has been measured indirectly and normally, has been inferred from changes in biological activity. We describe a novel method to directly assay CPP-mediated delivery of peptide cargo into the cytosol, and use this method to define the kinetics of this process. The CPP and the cargo are differentially labeled with the fluorophores FAM (carboxyfluorescein), and TAMRA (carboxytetramethylrhodamine) respectively, and coupled via a disulfide bond to promote quenching of FAM fluorescence by the proximal TAMRA. Delivery of the peptide pair to cells produces an increase in FAM fluorescence within 10 min, consistent with its rapid transfer into the reducing environment of the cytosol, separation of the two components, and concomitant dequenching. The fluorescence-based assay described here can thus be used to select a CPP module that is optimized for efficient delivery of particular cargos designed to modify molecular targets in the cytosol.